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ABSTRACT. In this study, a systematic review was performed to identify 
the current state of crowdsourcing classification or taxonomy research to 
date.  A total of 23 studies was found, which were categorised into general 
classification and specific classification, where specific classification was 
further divided into classification of processes, tasks and crowd.  From these 
studies, a total of 21 attributes used in classifying crowdsourcing initiatives 
were found, which were categorised into seven themes as a result of con-
stant comparison analysis.  The seven themes are crowdsourcer, crowd, task, 
process, platform, content and reward.  Expert evaluation involving five in-
dependent researchers in the area was used to validate the themes and the 
categorisation of the 21 attributes into the seven themes.  Evaluation results 
showed that the independent researchers unanimously agreed on the seven 
themes and on the assignments made, after slight improvement on the latter. 
Keywords: crowdsourcing classification, systematic study, crowdsourcing 
taxonomy 
INTRODUCTION 
Crowdsourcing is gaining more and more popularity day by day, which is manifested by 
the ever increasing number of crowdsourcing applications and research papers produced late-
ly.  The latter range from discussing the fundamentals of crowdsourcing to the optimisation 
and improvement of specific techniques and mechanisms used in crowdsourcing initiatives.  
A noticeable number of research papers was also seen discussing on the classification or tax-
onomy of crowdsourcing initiatives with the aims to better understand the components that 
(should) constitute a crowdsourcing initiative (Estellés-Arolas, Navarro-Giner, & González-
Ladrón-de-Guevara, 2015), to present the current state of crowdsourcing initiatives and plat-
forms (Mahmud & Aris, 2015) and to understand how crowdsourcing initiatives have evolved 
(Aris & Md Din, 2016).  The presence of many studies on crowdsourcing initiative taxonomy 
provides ample resources for a study on its current state to be performed.  Therefore, in this 
study, existing work on crowdsourcing initiative taxonomy are systematically reviewed.  Such 
study is able to present an overview on the current state of the studies on crowdsourcing tax-
onomy, indicating, amongst others, areas that are mostly addressed by researchers in creating 
the taxonomies and areas that need to be given attention.  In fulfilling the objective, the fol-
lowing research questions are answered.  
RQ1. How many studies are there that discuss on crowdsourcing initiative taxonomies? 
RQ2. What are the types of crowdsourcing initiative taxonomy created? 
RQ3. What are the elements that constitute each type of the taxonomies? 
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The remaining of this paper is organised as follows.  The method used in this study is first 
explained followed by the presentation of the search results.  Analysis of the results and dis-
cussion on the findings are then elaborated.  The last section concludes the paper. 
METHOD 
Search terms were formulated prior to searching.  Our preliminary literature review in the 
area found that apart from classification, the following words that are also used to mean 
crowdsourcing taxonomy; categories, categorisation, typology, survey and types.  Thus, we 
created the following search terms for our systematic literature search. 
 Search term #1: crowdsourcing AND 
taxonomy 
 Search term #5: crowdsourcing AND 
typology 
 Search term #2: crowdsourcing AND 
categorisation 
 Search term #6: crowdsourcing AND 
survey 
 Search term #3: crowdsourcing AND 
classification 
 Search term #7: crowdsourcing AND 
types 
 Search term #4: crowdsourcing AND 
categories 
 
Title search was performed on five identified data sources; Google Scholar, IEEExplore, 
ACM, Science Direct and Scopus.  The data sources included Google Scholar and Scopus that 
should give sufficient coverage.  After the duplicate removal process, unique results obtained 
underwent three phases of selection process; selection based on title, based on abstract and 
based on full-text reading.  The following are the inclusion criteria used in the selection 
process.  
 The classification or taxonomy was created (proposed) in the study.  Thus, we exclud-
ed studies that merely instantiated or applied others’ classification. 
 The classification was based on the elements that constitute a crowdsourcing initiative.  
For example, we excluded a study that created taxonomy of research areas in 
crowdsourcing. 
There was only one exclusion criterion used in this study.  A study would be excluded if 
the scope of the classification was specific to a particular application of crowdsourcing such 
as citizen science or geographic information only.  This was due to the limited applicability of 
such studies. 
The final set of results included for further analysis after the selection process was the evi-
dence in this study.  Each evidence was scrutinised and reviewed in detail to identify the types 
of crowdsourcing classification and the elements that constitute the classification.  Cross-case 
analysis method was used to compile a list of unique elements.  This was followed by con-
stant comparison analysis involving axial coding and selective coding to categorise the attrib-
utes of each element into its corresponding category and theme.  The categorisation result was 
sent for review by five independent researchers who are actively involved in crowdsourcing 
research for validation. 
RESULTS 
Title search performed on the five selected data sources mentioned earlier returned a total 
of 174 initial results as shown in Table 1.  From this total, 45 duplicates was removed prior to 
the selection process.  Figure 1 shows the three phases of the selection process and the num-
ber of results included and excluded at each phase.  As can be seen from the figure, a total of 
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23 evidence was included for further analysis at the end of the selection process.  These evi-
dence,  




















13 1 15 2 5 21 8 34 
IEEExplore 2 0 5 1 2 7 2 0 
ACM 5 0 9 0 0 5 3 2 
Science Direct 1 0 0 0 0 3 1 2 
Scopus 13 1 15 2 5 21 6 19 
 
 
Figure 1. Summary of the Selection Process. 
Table 2. Summary of Evidence. 
ID Source Type Citation
a
 
E1 (Rouse, 2010) Conference 95  
E2  (Nakatsu, Grossman, & Iacovou, 2014) Journal 18 
E3 (AlShehry & Ferguson, 2015) Conference 0 
E4 (Gadiraju, Kawase, & Dietze, 2014) Conference 17 
E5 (Leicht et al., 2016) Conference 0 
E6 (Aris & Md Din, 2016) Conference 0 
E7 (Hosseini, Shahri, Phalp, Taylor, & Ali, 2015) Journal 5 
E8 (Brussee, Rovers, van Vliet, Swart, & Hekman, 2013) Conference 0 
E9 (Geerts, 2009) Master thesis 33 
E10 (Geiger, Seedorf, & Schader, 2011) Conference 209 
E11 (Cullina, Conboy, & Morgan, 2015) Conference 1 
E12 (Estellés-Arolas & González-Ladrón-de-Guevara, 2012) Journal 1 
E13 (Rosselet, 2013) Conference 1 
E14 (Geiger, Rosemann, Fielt, & Schader, 2012) Conference 52 
E15 (Martineau, 2012) Master thesis 7 
E16 (Ali-Hassan & Allam, 2016) Journal 0 
E17 (Schultheiss, Blieske, Solf, & Staeudtner, 2013) Conference 4 
E18 (Kazai, Kamps, & Milic-Frayling, 2011) Conference 55 
E19 (Colombo, Buganza, Klanner, & Roiser, 2013) Journal 9 
E20 (Chittilappilly, Chen, & Amer-Yahia, 2016) Journal 0 
E21 (Luz, Silva, & Novais, 2015) Journal 7 
Selection based on title 
(129) 
•76 irrelevant results 
excluded 
53 
Selection based on abstract 
(53) 
•28 irrelevant results 
excluded 
25 
Full text reading 
(25) 
•2 results excluded 
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ID Source Type Citation
a
 
E22 (Feng, Li, & Feng, 2015) Conference 1
*
 
E23 (Yin, Liu, Wang, Yang, & Lu, 2014) Book chapter 5  
a
Taken from Google Scholar as at 6
th
 November 2016 
labelled from E1 to E23, are listed in Table 2, together with their respective types of publica-
tion and number of citations to date. 
Preliminary findings showed that the 23 evidence that worked on classification of 
crowdsourcing initiatives can be broadly categorised into two; general classification and spe-
cific classification.  General classification attempted to classify or create taxonomy for 
crowdsourcing initiatives by looking at the components or elements that constitute a 
crowdsourcing initiative while specific classification focused on one of the components.  
With regard to the latter, classifications based on three components of crowdsourcing initia-
tive were found; classification of the tasks, classification of the crowd and classification of the 
process.  Distribution of the evidence according to the types of classification and years pub-
lished is shown in Figure 2. 
 
Figure 2. Distribution of Evidence According to Year and Classification Type. 
The majority of work on the classification of crowdsourcing initiatives is focusing on the 
general classification.  As shown in Figure 2, from the 23 evidence, eight belong to general 
classification category.  Components that constitute the general classification of crowdsourc-
ing initiatives in these studies include goal, participant (crowdsourcer and crowd), process, 
task, reward, content, platform and nature of collaboration.  Figure 2 also shows that general 
classification of crowdsourcing initiatives started relatively late in 2013.  The earliest work 
found on crowdsourcing initiative classification was in 2009, which worked on the classifica-
tion crowd.  Crowd are the participants in a crowdsourcing initiative, which may include ac-
tive crowd and passive crowd (Aris & Md Din, 2016).  In fact, Figure 2 also shows that work 
on classification of crowd was dominating the earlier years with no new work on this found 
after 2013.  Classification of participating crowd in existing studies was seen made based on 
the crowd motivation to participate, the extent to which crowd is engaged with the 
crowdsourcing initiatives and their attitudes in completing the tasks, which leads to the quali-
ty of the submitted solutions.  Another form of specific classification of crowdsourcing initia-
tives is based tasks.  Tasks refer to the activities performed by the crowd in a crowdsourcing 
initiative.  From the 15 evidence on specific classification, six of them worked on classifica-
tion of crowdsourcing tasks as shown in Figure 2.  With regard to crowdsourcing tasks, classi-
fications were seen made based on typical tasks being crowdsourced and types of activities 





2009 2010 2011 2012 2013 2014 2015 2016
Number of Evidence versus Year and Classification 
Type 
General Task Crowd Process All
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ing classification was also seen made based on the processes involved.  Processes are the 
steps to be performed in a lifecycle of a crowdsourcing initiative, such as distribution of tasks, 
solution of tasks and evaluation of submitted tasks.  By far, classification of crowdsourcing 
processes is the most uniformly discussed with differences found only in term of the combi-
nation of steps that constitute a complete crowdsourcing initiative lifecycle.  
ANALYSIS AND DISCUSSION 
As can be seen from Figure 2, work on crowdsourcing classification began as early as 
2009, approximately three years after the term crowdsourcing was coined (Howe, 2006).  
Overall, the number of studies can be seen increasing.  It began with the work on the classifi-
cation of crowd in crowdsourcing initiatives, followed by the work on the classification of 
crowdsourcing process, tasks and general classification.  While no new work found on the 
classification of crowd since the 2013, the other types of classification continue to be re-
searched until lately, with more emphasis can be seen given to general classification of 
crowdsourcing initiatives.  With regard to the numbers, increasing pattern can be seen since 
2009 that has now come to a steady state.  This may indicate potential saturation on the study 
of crowdsourcing initiative classification where this particular branch of study is no longer the 
main focus of researchers.  This is not difficult to understand because classification or taxon-
omy studies are usually performed at the beginning of a nascent research area when research-
ers were trying to grasp the fundamental concepts.  With regard to the types of crowdsourcing 
initiative classification, it can be seen that finding from similar study done by Geiger et al. 
(2011) that related their compiled attributes to task, process and stakeholders (crowdsourcer 
and crowd) is still relevant because existing work on crowdsourcing classification revolve 
around these three.  In another similar study by Soresina (2015), four classifications were 
made; based on the type of labour performed, the motivation to participate, how applications 
function and the problems that crowdsourcing initiative is trying to solve.  However, the latter 
classification was not supported by scientific method. 
In answering the third research question, elaborations of the components that constitute the 
classifications were compiled.  Compilation of the descriptions were necessary due to the fact 
that although similarities were found regarding the terms used to describe components that 
constitute crowdsourcing initiatives across these studies, further analysis found that relying on 
the terms used in the evidence can be misleading due to the different interpretations of the 
same term.  For example, nature of collaboration in E16 was referring to how contributions 
from the crowd are evaluated, whether integrative or selective, while the same term was used 
in E22 to mean the way objective of a task is achieved, whether explicit or implicit.  Constant 
comparison analysis method was used in extracting unique descriptions, i.e. attributes.  Open 
coding initially produced a total of 32 attributes, which were reduced to 22 during axial cod-
ing.  Seven themes emerged from the 22 attributes at the end of the selective coding phase.  
Categorisation of each attribute into its respective theme was validated by five independent 
researchers.  Validation results showed that majority of the researchers agreed with the seven 
themes that constitute crowdsourcing initiative and with the categorisation of the attributes 
into their respective themes with average rating of less than 2 and less than 3 respectively 
based on a 5-point Likert scale, where 1 being strongly agree.  Nevertheless, after consulting 
the comments and evaluations given, the number of attributes was further reduced to 21.  
Table 3 shows the validated attributes and themes.  However, results of the validation could 
not be elaborated further in this paper due to space constraint. 
In summary, it can be said that the main components of a crowdsourcing initiative are still 
prevalent around participants, tasks and processes.  However, with the addition of more evi-
dence published between 2011 and 2016, almost triple the number of evidence in Geiger et al. 
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(2011), three more components were discovered, which are content, platform and reward.  
This indicates the evolution of studies on crowdsourcing classification or taxonomy.  It is 
suggested that new research in this area to concentrate on discovering attributes for the 
emerging crowdsourcing initiative components, i.e. platform, content and reward.  Examples 
of such research include features and functionalities of crowdsourcing platforms and incentive 
mechanisms to reward the crowd.  Our study is also able to provide a fresher look to the cur-
rent state of crowdsourcing taxonomy, which is also more comprehensive.  This is proven 
with little overlaps between the evidence in our study and Geiger et al. (2011), and with most 
number of evidence published after 2011 as shown in Figure 2. 
Table 3. Attributes of Classification and their Respective Themes 
ID Category Theme 
S1 Type of requestor, whether it is an organisation, a company or an individual. Crowd-
sourcer 
S2 Crowd motivation: Classification made based on the reasons that motivate par-
ticipation, such as for altruistic or communal. 
Crowd 
S3 Crowd commitment: Classification made based on degree of involvement with 
the crowdsourcing initiative, such as active or passive. 
S4 Ability of the crowd: Classification made based on whether certain 
skill/knowledge is required or not from the crowd in order to participate. 
S5 Attitude towards tasks: Classification made based on crowd behaviour in com-
pleting the tasks. 
S6 Crowd involvement: Classification made based on frequency of crowd interac-
tion with the crowdsourcing initiative. 
S7 Types of task: Classification made based on types of activities performed, such 
as crowd creation, crowd funding and et cetera. 
Task 
S8 Task complexity: Classification made by considering the levels of complexity 
of the tasks, either simple, moderate or complex. 
S9 Task granularity: Classification made based on whether or not a task can be 
divided into smaller tasks or microtasks in order to complete it. 
S10 Task duration: Classification made based on the timeframe given to complete a 
task, whether open ended or limited 
S11 Task definition: Classification made based on the way tasks are being presented 
to the crowd, whether well-structured or unstructured. 
S12 The way final outcome is processed, i.e. through selection or aggregation Process 
S13 Dependency: Classification made based on the way tasks are being performed, 
whether independently or inter-dependently. 
S14 The way objective of a task is achieved, whether implicit (known to the crowd) 
or explicit (unknown to the crowd). 
S15 Scope of call: Classification made based on whether invitation to participate 
made limited (internal) or open (external). 
S16 Processes or steps involved in the crowdsourcing initiative, e.g. some require 
evaluation, some do not, some require aggregation and some do not. 
S17 Flow of data: Classification based on the direction of main data used, whether 
from requestor to crowd (e.g. asking crowd to categorise images provided) or 
vice versa (e.g. asking crowd to snap photos of some creatures). 
Content 
S18 Type of content: Classification made based on the type of content resulting 
from the tasks performed. 
S19 Type of platform: Classification made based on the type of platform used, 
whether internal or external such as intermediaries. 
Platform 
S20 Implementation channel: Classification made based on the means of executing 
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ID Category Theme 
the crowdsourcing process, either physical, virtual or both 
S21 Type of reward: Classification made based on the types of reward offered, 
whether monetary or non-monetary. 
Reward 
CONCLUSION 
This paper presents the results of a study performed with the aim to understand the current 
state of research on the classification or taxonomy of crowdsourcing initiatives.  Systematic 
literature review was conducted to obtain a list of relevant literature, which was subsequently 
analysed to obtain answers to the research questions.  Findings from the analysis showed that 
research work on the classification of crowdsourcing initiatives are moving from focusing on 
the classification of specific components of crowdsourcing initiative to focusing on the classi-
fication of crowdsourcing initiatives in general, with the number of studies seen entering 
steady state of late.  Work of crowdsourcing classification largely belong to the three main 
types, which are crowd, tasks and process, with the addition of three more emerging types, 
which are platform, content and reward, extracted from the more recent studies.  Based on the 
findings from this study, it is proposed that future work on crowdsourcing classifications to 
focus more on the emerging types of crowdsourcing classifications.    
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